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ABSTRACT
THE TRANSITION FROM GOOD TO POOR HEALTH: 
AN ECONOMETRIC STUDY OF THE OLDER POPULATION
Neil J. Buckley, Frank T. Denton, A. Leslie Robb and Byron G. Spencer
McMaster University
This is a study of the influence of socioeconomic factors on the state of health of older
Canadians. Three years of panel data from the Survey of Labour and Income Dynamics are used
to model the transition probabilities between good and poor health. Care is taken to avoid the
problem of endogeneity of income in modelling its effects, and to adjust reported income to free
it from its strong association with age at the time of the survey. Of particular note are the
significant effects found for income, in spite of universal public health care coverage. Significant
effects are found also for age, education, and other variables.2
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1. INTRODUCTION
It is well known that morbidity and mortality rates increase with age at older ages,
reflecting the on-going general deterioration of  health. It is well known too that health outcomes
differ systematically with socioeconomic status (SES), however measured. Thus it is found that
those with higher incomes and higher status occupations tend to live longer, and in better health;
their so-called health gradients are flatter. However, why that should be so is not clear. Do
people enjoy better health and longer lives because they are in higher SES groups, or is the
reverse true: are they in higher SES groups because of a predisposition to good health? 
We are concerned here with the influence of SES on health status. Our principal focus is
the effect of income but to assess that properly we must concern ourselves also with the effects of
other factors, including personal attributes such as age, education, and marital status. We are
fortunate in having access, for our purposes, to the Survey of Labour and Income Dynamics
(SLID) master file which Statistics Canada has made available recently to the research
community through the Research Data Centres established at a number of Canadian universities.
The SLID file makes it possible to follow the same individuals through time, and to know when
changes in their (self-reported) health status occurred. Also, we have found it possible to link the
SLID records with information from other sources about the characteristics of the areas in which3
the individuals live, and thus to explore the possible role of some “environmental” variables.
Health status for an individual is self-reported in SLID. (We refer to it that way although
in some cases the reporting is by another member of the individual’s family.) Not only is self-
reported health status widely used in studies of this kind (see, for example, Benzeval and Judge,
2001, Bound, 1991), but also it appears to be a good predictor of subsequent health care
utilization and mortality. (See, for example, McCallum et al., 1994, Idler and Benyamini, 1997,
Bierman et al., 1999, and Badley et al., 2000. Badley et al. provide extensive references.) This is
so in spite of the fact that there appears to be much inaccuracy in the self reporting of specific
health conditions (Baker et al., 2001, Raina et al., 2002).
2. DOES INCOME MATTER?
In what follows we define more carefully the income concept that is relevant for our
analysis, but for the moment let us think of income simply as representing resources available to
meet one’s health or other needs. An obvious question is why higher income should be
associated with better health in a society such as the Canadian one in which there is universal
access to a publicly funded health care system.  One can think of reasons, of course. For one, the
Canadian system covers “essential services”, but not all services; by a broad definition it covered
about 70 percent of total health expenditure in the late 1990s (Canadian Institute for Health
Information, 2001). For another, income may affect spending on food, and that in turn may have
implications for nutrition. However, the question of why income should matter is put to one side
in this paper;  the question addressed is rather whether in fact it does matter. Our purpose is thus
to assess the relationship running from income to subsequent health outcomes in the older4
population. The importance of longitudinal data in this regard is evident: the evolving health
status of individuals with differing characteristics can be observed over a number of years as
their circumstances change, and inferences drawn about the role of income.
There is a large international literature concerned with the income-health connection, and
it has been ably reviewed by Smith (1999), Benzeval and Judge (2001), and Evans (2002). Smith
(1999) emphasises the difficulty of assessing the direction of causation and cautiously notes, in
his concluding remarks (p. 165), that “... economic resources also appear to impact health
outcomes ... [and ] innovative methods that help isolate economic and health shocks would be
informative on this vexing issue of causality”. Evans (2002, p. 77) states that “[t]he association
between income inequality and health inequality ... is now pretty well established ... but the
causality is less clear ...”.  Earlier (p. 15) Evans observes that “the much broader literature on the
determinants of health indicates that, at least among citizens of wealthy societies, any
relationship between individual income level and health status has to arise from the effects of the
social context in which people at different levels find themselves”. 
The Canadian literature on this topic is quite limited, reflecting the absence of suitable
data, at least until recently. One study, that of Badley, Wang, Cott, and Gignac (2000), used two
years of longitudinal data (1994 and 1996) from the National Population Health Survey for the
purpose of assessing the relationship between self-reported health, on the one hand, and chronic
health conditions and a variety of factors, on the other. While respondent income was not of
central interest in that study, a variable indicating whether income was ‘low’ or ‘not low’ was
included in the analysis, and ‘low’ income in 1994 was found to have a statistically significant
and negative association with self-reported health in 1996. So far as we are aware, that is the only5
study that has used Canadian longitudinal survey data to assess health outcomes in relation to
income. 
Another study, that of Wolfson, Rowe, Gentleman, and Tomiak (1993), used
administrative records from the Canada Pension Plan in a longitudinal analysis of male mortality
after age 65. The findings are striking: “higher earnings ... in late middle age (age 45 to 64) are
associated with significantly lower mortality at older ages (65 to 74)”. Furthermore, the
differences are substantial. For example, the proportion surviving from age 65 to 70 was 0.862
among those in the first earnings quintile and 0.906 among those in the fifth quintile. The
proportions surviving to age 74 differed by even more (0.740 for the first quintile, 0.807 for the
fifth). Beyond that, the authors find differences by marital status (those who are married tend to
live longer), retirement age (those who retire later tend to live longer, although the difference
diminishes with retirement age), and whether there was an increasing trend in income before
retirement (a positive trend was found to be associated with reduced mortality). The analysis
draws on a very large data set (close to 550,000 observations), which is almost exhaustive of the
relevant population and has highly reliable information relating to career income and age of
death.
1 However, there is no direct information relating to health status (the main focus of our
work) and there are no indicators of socioeconomic characteristics other than marital status and
income.
We note too another recent Canadian study, one that relies on cross-sectional rather than
longitudinal records. Tremblay, Ross, and Berthelot (2002) worked with observations based on
more than 118,000 respondents in the 2000/01 Canadian Community Health Survey. The
individual responses in that survey were combined with community level data drawn from census6
and other sources, and the relationships between a variety of individual and community-level
variables and self-perceived health explored. The authors concluded that lower levels of
education and household income are associated with worse health, as are smoking, obesity, and
lack of frequent exercise. However, after taking those factors into account, the characteristics of
the regions in which people lived – whether they were remote, prosperous, or disadvantaged, and
the variation in the number of hospital beds and physicians per capita – accounted for, at most,
only a very small share of the reported differences in health status.
3. THE INCOME/WEALTH NEXUS: BIDIRECTIONAL EFFECTS
Any attempt to use survey data to investigate the effects of income on the health status of
individuals must confront the fact that there may be – indeed, almost certainly will be – statistical
effects in the other direction as well. While the availability of resources may affect a person’s
ability to maintain good health, the person’s state of health may in turn affect his/her ability to
hold a job and earn income. Even for someone of retirement age the existence or level of an
employment-based pension may reflect previous earning ability, and possibly therefore previous
state of health – and previous state of health may well be correlated with reported current state,
again setting up a health-to-income link. An observed statistical correlation or regression
relationship between income and health status may therefore be hard to interpret: Does it reflect
the effect of income on health, of health on income, or both?
If the goal (as here) is to model and assess the effect of income on health status then the
effect in the other direction implies that income is an endogenous variable in the model. A
standard procedure in an econometric context is to seek one or more other variables that can be7
used as instruments for model estimation purposes. The requirements for a suitable variable to
serve as an instrument in this case is that it be correlated (preferable highly correlated) with
income, uncorrelated with the error term in the equation used to model the effects on health, and
not itself an explanatory variable in the model. Level of education might be thought of as a
possible choice since it is obviously highly correlated with income but education is also a
candidate for explaining variations in health status among individuals, and so is disqualified if
one wants to identify the separate effects of income and education. In fact, it is difficult to think
of a suitable instrumental variable for the purpose, and certainly impossible to find one in the
data set with which we are working.
The endogeneity of income in a health-on-income regression model is a troublesome
problem for anyone using one-time survey data for model estimation. It is troublesome too if the
data are multi-period panel data (as with SLID) if one attempts to estimate a model in which the
dependent variable is the reported state of health in each successive period. However, there is a
way around the problem if one can recast the model in terms of change in health state, rather than
health state itself, and that is the approach that we take in this study. We restrict our analysis to a
subsample of the SLID sample, the restrictions being that individuals must be 50 years of age or
older and in good health in the initial year of the sequence of panel observations. We then model
(for men and women separately) the change or constancy of health state in the subsequent years
for which panel observations are available as a function of the initial-year income level (adjusted,
as described below) and the individual’s age, education and other variables, also defined as of the
initial year. The idea is that a person’s propensity to stay healthy or to move into a poor health
state may be related to his/her income (or rather household income, in our model) and other state8
variables. By excluding from the subsample persons in poor health in the initial year we avoid
having to deal with the possibility that the incomes of those people were affected adversely by
their health state; all of the individuals in the subsample were reported initially to be in good
health. The definitions of good and poor health and the formal structure of the model are dealt
with below.
4.  THE SLID SURVEY DATA SET
SLID, a national household survey, is primarily concerned with the labour force and
income characteristics of respondents. However, questions have been asked also about a variety
of other characteristics, including health. The survey follows a panel of about 15,000 households,
including about 35,000 adults, for a period of six years. Household members who were present
when the household was first interviewed are followed for the entire six year period, even if they
move, and changes in household composition are noted. Those who join the household at a later
time are counted as members of the household but not followed.
Each household is interviewed twice in each year; labour topics are covered in January,
income topics in May. In both cases the questions relate to the previous calendar year.
Importantly for our purposes, respondents can opt to have Statistics Canada access their income
tax files directly to obtain income information, and thereby avoid the income interview. In 1996,
for example, 77 percent of the sample that we have worked with had income information derived
from tax files. The quality of the income data is thus improved, and that is one of the strengths of
SLID.
  The first panel was interviewed in 1994 (when it was asked about income and labour9
activity in the reference year 1993) and followed each year until 1999 (when it was asked about
activity in 1998). The second panel started three years later, in 1997, and a third panel three years
after that. Hence for the three years 1997, 1998, and 1999, two panels overlapped (were
“active”), and by the end of 1999 about 30,000 households (representing 70,000 adults) had been
in the survey for a full three-year period. (In what follows, we adopt Statistics Canada practice
and refer to each survey by its reference year rather than the year in which interviews were
conducted.)
The questions about health were not asked in the first three years of SLID; hence the first
health information is for 1996. At the time of our study useful information was available for
respondents in the first panel for 1996, 1997, and 1998 (thereby providing two year-to-year
transitions in health status), and for those in the second panel it was available for the four years
1996 through 1999 (thereby providing three transitions).  Using both panels roughly doubles the
sample size but means that it is not possible to take advantage of the four-year time period for the
second panel.  We chose the larger sample option (using both panels for three years) but
experimented also with the second panel for the four-year period to confirm that the results
obtained in that case were essentially similar to those for the three-year period.
After restricting the sample to individuals 50 years of age and older in 1996 who were
present in the longitudinal sample in all three years
2, and who were in ‘good health’ (as defined
in the next section) in 1996, we were left with 5,817 males and 6,823 females.
3 Summary
descriptive statistics relating to the sample are provided in Appendix Tables A1 and A2.10
5. INTERPRETING THE SURVEY HEALTH STATUS RESPONSES
The SLID questions pertaining to self-reported health are the following: “Compared to
other people your age, how would you describe your state of health? Would you say it is
excellent, very good, good, fair, or poor?”  We have combined the responses into a binary form:
good health is defined for our purposes to include health states reported as “excellent”, “very
good”, and “good”; poor health is defined to include “fair” and “poor” health. In addition, we
have used information from the survey to classify respondents who became institutionalized or
died to the “poor health” category
4. Changes in health status over the three-year period could be
defined in a variety of ways. We decided to work with a variable which we refer to as continued
good health, with value one if the respondent remained in good health in both 1997 and 1998,
zero otherwise.
The health status question is sometimes answered by proxy, as are all questions, and
SLID includes a flag to indicate whether the questionnaire is answered in that way. In our
sample, 44 percent of respondents consistently self-reported, 17 percent were consistently
reported by proxy, and the remaining 39 percent were a mixture. We found no obvious
differences between the health status of respondents who consistently self-reported and those
whose health status was consistently reported by proxy: about 80 percent experienced continued
good health in both cases. However, the proportion fell to about 74 percent for those who self-
reported in some years and were reported by proxy in others. The difference no doubt reflects
two confounding effects: a change in who reports might influence the reporting of health status
and a change in health status might affect who reports. Our decision was to use all responses,
both proxy and self-reported.11
6. PERIOD vs. LIFETIME INCOME
One would expect that if there is an effect of income on health it would be more in the
nature of a cumulative effect rather than one based on annual income in any given year; at least
income in earlier periods of a person’s life might bear on his/her current health status, if indeed
there is an income effect. Some sort of wealth measure would be a more appropriate variable
than income to represent the influence of household resources on health, in that it would come
closer to reflecting an individual’s previous income history at the time of the survey. But wealth
is not reported in SLID, only annual income, and so we have had to make do with that. To come
closer to a wealth type of measure, though, we introduced a procedure to standardize household
income across individuals of different ages in our older population subsample to obtain what can
be thought of as an indicator of lifetime income. What we do is to establish a regression
relationship between the household income of an individual, as dependent variable, and the
individual’s age and other characteristics, and use that relationship to estimate what income
would have been when the individual was in the age group 50-54, as distinguished from his/her
age group at the time of the survey. In that way the incomes of all individuals in our subsample –
individuals 50 and over and in good health in the initial year of the survey period – are placed on
a comparable basis at an age well prior to normal retirement age; to the extent that income is
generated by employment, the constructed measure may be thought of as reflecting household
earning power at a prime time in a person’s working life. This is not a perfect solution to the
problem of not having a proper wealth variable or an income history to work with but we think it
preferable to using unadjusted annual income. Annual income will vary with age, of course,
especially as between individuals of working age and those of retirement age. By adjusting the12
income variable to a standard age for all individuals we thus hope to get a clearer picture of the
pure effect of income on health, separate from the effect of age.
The details of the income standardization procedure are as follows. Let   be the annual Yi0
family income for individual i in survey year 0, expressed as a ratio to the Statistics Canada “low
income cut-off” (LICO); the income variable is thus defined relative to the “poverty line” for a
family with similar characteristics
5. Also, let   be the age group to which the individual Ai0
belongs in that year and let   be a vector of variables representing other observed characteristics Zi
of the individual. The relationship used for making the adjustment is then of the form
(1)      ln ( , ) Yf A Z ii i i 00 =+ ε
where  stands for “function of” and   is an error term that can be thought of as representing the f ε i
effects on relative income of unobservable individual characteristics. In practice  is treated as a f
linear regression function and estimated in a straightforward way by least squares. 
Nine age groups are identified and represented in the equation by dummy variables (5-
year groups from 50-54 to 85-89, plus 90 and over). The remaining explanatory variables,
represented by  , include the LICO variable and dummy variables for province of residence Zi
(10), education category (4),  marital status (5), period of immigration or nonimmigrant status
(4), and rural/urban category (4). (One dummy variable is dropped from each set in estimation to
avoid a well known singularity problem.) Separate equations were estimated for males and
females, and are shown in Appendix Table A3. 
Equation (1) having been obtained, the age-standardized relative income variable for
individual i is then calculated as 
(2)      ln ( , ) Yf AA Z iii i == + ε13
where  stands for 50-54, the age group chosen for standardization. Note that by including  the A ε i
effects of unobservable characteristics are maintained: if the individual’s relative household 
income is above or below the conditional mean in year 0, as calculated from the regression
function, it is assumed to have been similarly above or below in the year in which the individual
was 50-54. The adjustment is thus a pure age adjustment. It is intended to answer the following
question: Given the characteristics and reported household income of an individual at the time of
the survey, what is the best estimate of what that individual’s relative family household would
have been when he/she was 50-54? 
The final step is to sort the standardized relative incomes into quartile groups. A set of
dummy variables is thus defined,  (j = 1,2,3,4), representing the quartile group in which an Rij
individual is located, based on his/her relative household income:
(3)     RQ Y ij j i = ()
where   is an operator that determines whether the individual is in quartile group j.    is 1 if Qj Rij
individual i is in quartile j, 0 otherwise.
7. OTHER INDIVIDUAL CHARACTERISTICS
In addition to the relative income variable, the health change models reported in this
study include variables representing an individual’s age category, education level, and possible
change in marital status.  Age category and education level, like the relative income variable,
are defined as of 1996, and appear as binary dummy variables. There are nine age categories (50-
54, 55-59, ..., 85-89, and 90+, with 50-54 as the reference group for regression purposes) and
four education levels (less than grade 11; grade 11 to high school diploma, the reference group;14
some post-secondary, and university bachelor’s degree or higher). Marital status is the only
variable defined in terms of change from 1996 (rather than state in 1996): “became non-married”
is a binary variable that indicates whether or not a survey respondent changed to non-married
status during the survey period 1996-1998 because of separation, divorce, or death of a spouse.
8. ENVIRONMENTAL CHARACTERISTICS
We think of environmental characteristics as features of an area (larger or smaller) in
which a respondent resides that may affect his/her health status. As with the individual level
characteristics, we define the area characteristics as binary dummy variables. The rural/urban
variable indicates whether a respondent resides in a rural area (value 1) or an urban area (value
0). Province is represented by 10 dummy variables, with Ontario chosen as reference category
(and thus omitted).
We include also a number of variables representing other area characteristics: average
family income, incidence of poverty (defined as the percentage of economic families below the
low income cut off), population density, proportion of population aged 15 and older with
university degrees, and the proportion who are immigrants. These variables are defined at the
enumeration area (EA) level except for incidence of poverty, which can be calculated only at the
census sub-division (CSD) level. A database for 1996 EAs and CSDs in Canada was created
from 1996 census data and dummy variables derived to indicate whether a given area was above
or below the Canadian median
6.  This database of area characteristics was then merged with our
SLID subsample to provide area characteristic dummy variables for each respondent.15
9. MODELLING THE GOOD-TO-POOR HEALTH TRANSITION
The models that we use to assess the health effects of income and other variables focus on
individuals of age 50 or more who are reported to be in what we define as good health in the
initial year for which SLID provides health status data, and on their maintenance or loss of good
health in subsequent years. More specifically, letting  denote health state,  good health,  H G
and  poor health, we model the probability of transition from   to   and (by P H G = H G =
subtraction from 1) the probability of transition from  to  . The model, in general H G = H P =
form, is
(4)  Prob   =  (, | ) HG t HG it i => = 0 0 fR A EX ij i i i i (, ,,) 0 + η
where the symbols not defined previously are  , the education level of individual i,  , a vector Ei Xi
of all explanatory variables other than the income, age and education variables, and  , an η i
individual-specific error term representing all effects on health transitions not captured elsewhere
in the model. 
We report, in Tables 1 and 2, four estimated probit models for each of males and females,
being variants of the model just described and differing only with respect to the inclusion or
exclusion of particular explanatory variables. Model 1 is the most basic one of the four; it
includes as explanatory variables only relative income quartile group, age group, education
category, the rural/urban variable, and the “became non-married” variable. Model 2 is the same
except that it includes also variables representing province of residence. Model 3 drops the
province variables but adds five other environmental characteristics variables. Model 4 includes
all of the variables in the preceding three. The estimated incremental effects of the explanatory
variables on the probability of remaining in good health in each of the models – the  columns ∆ P16
– are shown in the tables, along with the associated p-values (the probabilities of obtaining the
estimated probit coefficients under the null hypothesis that the variables in fact have no effects).
Also, p-values for groups of variables (and for some of the individual ones, repeated) are
provided in Table 3, based on the all-inclusive Model 4.
10.  ASSESSMENT OF THE MODELS
The first point to note in Tables 1 and 2 is that in all cases the models account for about 8
percent of the variation of the health transition probabilities, based on the values of the pseudo-R
squared statistic.(The pseudo-R squared statistic is defined as in Judge et al., 1985, p. 767.) At
face value then, some 92 percent of the variation is left to be accounted for by unobservable
individual characteristics – individual genetic differences, chance exposure to communicable
diseases, accidents, etc. The 8/92 percent split does not seem surprising to us. 
A second point to note is that all of the incremental probabilities associated with the
explanatory variables in Model 1 are quite stable when other variables are added, as in the
succeeding models. Of particular interest in this regard is the stability of the income quartile
probabilities but the stability associated with the age, education, and other variables is
noteworthy too. We have done a considerable amount of experimentation with alternative sets of
explanatory variables, including those shown in the tables but others as well, and the fact that the
estimated probabilities are robust in the face of different model specifications enhances
considerably their credibility. 
A third point, which also enhances the credibility of the estimates, is that the incremental
probabilities for income quartiles, age groups, and education categories behave in a generally17
monotonic fashion: those for income quartiles rise from lowest to highest quartile; those for
education rise also from lowest category to highest; and while there are some minor reversals,
those for age generally decline from youngest to oldest group, as one would expect. The patterns
for these three groups of variables are shown in Figures 1, 3, and 4 
7.
The coefficients of the province-of-residence variables introduced in Model 2 do not
differ from zero as a group, and in many cases individually, at any level of statistical significance
that would suggest rejecting the null hypothesis of no effects (although there are exceptions
among the individual coefficients) and there seems to be little consistency in the estimates as
between the models for males and females. The probabilities associated with the area variables in
Models 3 and 4 are somewhat of a mixed bag too. Based on the p-values, the results suggest for
males some effect of area poverty and population density on the probability of remaining in good
health but the same is not true for females. On the other hand, area education level and
proportion of recent immigrants in the population seem to have some effect for females but not
for males. How much credence should be given to these area variables, and how one might
interpret the apparent effects if one believed them, are not clear to us. What is clear though is that
the incremental probabilities associated with the relative income quartile, age group, and
education category variables are little affected by whether or not the area variables are included.
Given that our interest in this paper is largely in the effects of income on health transitions, if we
had to choose a single model we would choose Model 1, the most parsimonious of the four.   
11. WHAT DO THE MODELS TELL US?
Perhaps the most obvious (but least surprising) point is that age matters. Figure 118
illustrates just how strong the effect is. While the figure shows the estimated effects based on
Model 1, the estimates are almost identical for the other models. As compared to the youngest
age group, 50-54, the probability of remaining in good health generally declines with age.
Furthermore, the effect is similar for men and women, although at each age women are
somewhat less likely than men to move from good to poor health. The direction of the age effect
is as expected, but the estimated magnitudes of the effect are of interest, as are the male-female
differentials.
To assess whether a change in marital status affects health we consider the effects of the
“became non-married” variable. In most cases the loss of a spouse for an older person would be
through death, but the loss could occur also through separation or divorce. The estimated effect
on the transition probability is negative for both men and women, as one might expect. However,
for women the effect is very small, and in any case not statistically significant; see Tables 1 and 2
and Figure 2. On the other hand, for men it is both statistically significant and quantitatively
important. Indeed, the probability of remaining in good health over a two-year period is 0.11
lower for men who experience such a change in marital status than for those who do not. That is
consistent with the casual observation that women generally have better personal support systems
than men, and hence are able to deal better with such a change. 
What about education? The estimated transition probabilities, as plotted in Figure 3,
indicate that the effect is quite substantial: the probability of staying in good health is about 0.09
greater for a male in the highest education category (university degree) than for someone in the
lowest (less than grade 11 completed). For females the difference is 0.14. These results are
generally consistent with the international evidence that higher socioeconomic status is19
associated with a better health outcome. We return to this matter below.
The effect of relative income is a primary focus of this paper. The differences across the
relative household income quartiles, as plotted in Figure 4, are substantial. Both men and women
in the highest quartile are about 0.07 more likely to remain in good health than are those in the
lowest. It is to be emphasised that this is the difference associated with income alone, after taking
account of the effects of education and age, and other influences. It is to be emphasised also that
the income measure here is not current income (which one might expect to have less of a bearing
on health status) but rather an approximate indicator of relative “lifetime income”. Hence the
interpretation is that a higher lifetime standard of living is associated with a higher probability of
maintaining better health in later life. 
Higher income individuals are likely also to be in the higher education categories, and we
can ask about the combined effect on health status. Based on the Model 1 estimates, we infer that
a male in both the highest income and highest education groups is 0.17 more likely than one in
the corresponding lowest groups to remain in good health, and a female 0.21 more likely. Based
on the survey data that we are using, the combined effects of (lifetime) relative income and
education are perhaps our best measure of the influence of socioeconomic status on health. 
It is clear that the differences are substantial, but less clear how these results are to be
interpreted. What is the link between income and health? Could it be differential exposure to risk
factors? We know that individuals lower on the SES scale are also exposed to higher risks
associated with their lifestyles (smoking practices, dietary habits) and their work (greater
likelihood of accidents or unhealthy environments on the job). However, based on other studies
(e.g., Marmot, 1978, Evans, 2002), it seems likely that differences in individual risk factors such20
as smoking, blood pressure, and blood lipid levels (none of which are observed in the SLID data
set) would explain only a small fraction of the health differences across income/education
groups. As Evans (2002, p. 35) observes, “they are not irrelevant, but ... the individual attributes
account for peanuts. The elephants lurk in the background of the social environment.” But what
is that “social environment”? 
One possible explanation is that higher income and education are both associated with
better life skills: the higher your income/education, the better able you are to cope with adversity
and stress, and thereby avoid many health problems or, when required, deal with them more
effectively. That interpretation would be consistent with recent work by Goldman and Smith
(2002), in which they find strong evidence of better self-management of illness among those with
more education (the two illnesses considered were diabetes and HIV) and conclude that “self-
maintenance is an important reason for the steep SES gradient in health outcomes” (p. 10,929).
8
Another possibility is that in Canada low income people are less likely to visit their doctors even
though the visits themselves would be covered by the public insurance system; the patients’
concern rather would be the expense involved in filling prescriptions from their doctors, and
sometimes even in the travel costs of getting to the doctors’ offices 
9.
12. SUMMING UP
A prime focus of this paper has been the question of how income affects health among
the older population. We have addressed that question using Canadian data, and hence within the
context of the national health care system that has been in operation in Canada for more than
three decades. One might expect that such a system would remove income as a barrier to access,21
and hence eliminate health inequalities associated with income inequalities. However, our
analysis indicates otherwise: we find that people over the age of 50 are more likely to report good
health the younger they are, the more education they have, and the higher their incomes. In
arriving at this result we have gone to some lengths to allow for the bidirectional effects of
income (income endogeneity) and to develop a measure that reflects lifetime income, not just
current income level. On that basis, and after taking into account age, education, and such other
characteristics as can be considered with our data base, we are still left with the conclusion that
income matters, for both men and women.22
REFERENCES
Badley, Elizabeth M., P. Peter Wang, Cheryl A. Cott, and Monique A. M. Gignac (2000),
“Determinants of Changes in Self-Reported Health and Outcomes Associated with those
Changes”. Arthritis Community Research and Evaluation Unit Working Paper 00-05.
Benzeval, M., and K. Judge (2001), “Income and Health: the Time Dimension”, Social Science
and Medicine, Vol 52, No. 9, May, pp1371-90.  
Bierman, A. S., T. A. Bubolz, E. S. Fisher, and J. H. Wasson (1999), “How Well Does a Single 
Question about Health Predict the Financial Health of Medicare Managed Plans?”,
Effective Clinical Practice, 2(2), pp. 56-62.
Bound, J. (1991), “Self-reported Versus Objective Measures of Health in Retirement Models”,
Journal of Human Resources.
Canadian Institute for Health Information (2001), National Health Expenditure Trends: 1975-
2001.
Evans, Robert (2002) Interpreting and Addressing Inequalities in Health: From Black to
Acheson to Blair to ...? Seventh OHE Annual Lecture (updated and expanded version),
London: Office of Health Economics. 
Goldman, Dana P., and James P. Smith (2002) “Can Patient Self-management Help Explain the
SES Health Gradient?”, Proceedings of the National Academy of Sciences of the United
States of America, Vol. 99, No. 16, pp. 10929-10934.
Idler, E. L., and Y. Benyamini (1997), “Self-rated Health and Mortality: a Review of
Twenty-seven Community Studies”, Journal of Health and Social Behaviour, Vol. 38, pp
21-37.
Judge, George G., W.E. Griffiths, R. Carter Hill, Helmut Lütkepohl, and Tsoung-Chao Lee
(1985), The Theory and Practice of Econometrics, second edition, New York: John Wiley
and Sons.
McCallum, J., B. Shadbolt, and D. Wang (1994), “Self-rate Health and Survival: a 7-year Follow
-Up Study of Australian Elderly”, American Journal of Public Health, Vol. 84, pp. 1000-
1105.
Raina, Parminder, Vicki Torrance-Rynard, Micheline Wong, and Christel Woodward (2002)
“Agreement between Self-Reported and Routinely Collected Health Care Utilisation Data
among Seniors,” McMaster University Program for Research on the Social and Economic23
Dimensions of an Aging Population, SEDAP Research Paper No. 81.
Smith, James P. (1999) “Health Bodies and Thick Wallets: The Dual Relation Between Health
and Economic Status,” Journal of Economic Perspectives, Vol. 13, No. 2, pp. 145-166.
Statistics Canada (various years), Income in Canada, 13-551-XPB.
Tremblay, Stéphane, Nancy A. Ross, and Jean-Marie Berthelot (2002), “Regional Socio-
economic Context and Health”. Supplement to Health Reports, Vol. 13, pp. 1-12,
Statistics Canada 82-002.
Williamson, D. L., and J.E. Fast (1998a), “Poverty and Medically Necessary Treatment Services:
When Public Policy Compromises Accessibility”. Canadian Journal of Public Health,
Vol. 89, No. 2, pp. 120-124.
Williamson, D. L., and J.E. Fast (1998b), “Poverty Status, Health Behaviours and Health:
Implications for Social Assistance and Health Care Policy”. Canadian Public Policy, Vol.
24 (1), 1-25.
Wolfson, Michael, Geoff Rowe, Jane F. Gentleman, and Monica Tomiak (1993), “Career
Earnings and Death: A Longitudinal Analysis of Older Canadian Men”. Journal of
Gerontology, Vol 48, No 4, S167-S179. 24
1. The data consist of all males in the administrative files of the Canada Pension Plan who
reached age 65 in the period September 1, 1979, to September 30, 1988.
2.  Individuals can be ‘lost’ from the panel because they were known to have moved out of
the 10 provinces (the survey covers only the provinces, not the territories), they moved
and could not be traced, they became institutionalized, or they died. The SLID file notes
the reason and we retained the records for those who were institutionalized or died, as
noted below.
3. This total allows also for a few observations that were dropped because variables required
by the study were not reported.
4. While SLID does not collect information on health status in years in which a respondent
is a resident of an institution, the file does indicate that the respondent was
institutionalized. That category includes residents of both nursing homes and penal
institutions; the few individuals in our sample of the older population who were
institutionalized would be almost all in nursing homes.
5. The Statistics Canada calculation of LICO values is done annually to take account of
family size and differences in the cost of living among rural and urban areas of different
population size. A value so calculated is assigned to each economic family in the SLID
sample and reported in the file, along with the survey data collected. See Statistics
Canada (various years).
6. For example, if an enumeration area’s population density was higher than the Canadian
median, calculated across all enumeration areas, then that area’s density dummy variable
would be equal to 1.
7.  Because of the experimentation involved in getting to these final tables we were
concerned about the statistical tests presented. For that reason we re-estimated Models 1
and 4 for a different two-year time period, 1997 to 1999. Doing so meant that we lost
about half of our observations because they could be drawn only from the second SLID
panel. The observations differed not only in the years studied but also in who are in good
health in the initial year and their levels of income. The results were reassuring: the
magnitudes of the coefficients and of the incremental probabilities, and the corresponding
p-values, were very close to those reported here. The patterns of the coefficients and
probabilities (monotonicity across relative income groups, for example) were also similar.
8. It is again worth recalling that in trying to isolate the effect of income on health we have
analysed the health trajectory only of those who were in good health in the first of the
sequence of three surveys. In that way we have tried to minimize any effects that health
might have on income. However, we recognize that there may be individuals who were
ENDNOTES25
reported as in good health in 1996 but who have moved in and out of good health over
their lifetimes, and have lower incomes in consequence; such individuals may be more
likely to move into poor health again.
9. Williamson and Fast (1998a, 1998b) report finding that many respondents on social
assistance (all of whom were poor) reported failing to see a doctor when they needed to
either because they thought the doctor would prescribe medication that they could not
afford (the most common reported concern) or because they could not afford the
transportation cost. Also, many respondents reported not filling prescriptions that had














































Males FemalesFigure 2. Marital Status Change and Rural/Urban Effects, Model 1
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Males FemalesModel 4 Model 3 Model 2 Model 1
5817 5817 5817 5817
0.0806 0.0784 0.0781 0.0755
zero. The robust Huber/White/sandwich estimator for variance is used in all tests. Variables are defined in the text.
value of a dummy variable. A p-value corresponds to a two-tailed test of the null hypothesis that the underlying coefficient is
Note: DP is the estimated change in the probability of continuing in good health due to the discrete change from 0 to 1 in the
Table 1.  Probit Regression Models of Health Transition Probabilities: Males
Independent
p-value DP p-value DP p-value DP p-value DP Variable
Individual characteristics
– – – – – – – – Income quartile: 1
0.065 0.0308 0.071 0.0289 0.066 0.0297 0.073 0.0274                           2
0.005 0.0450 0.005 0.0429 0.005 0.0440 0.005 0.0413                           3
0.000 0.0812 0.000 0.0777 0.000 0.0795 0.000 0.0749                           4
– – – – – – – – Age group: 50-54
0.000 -0.0934 0.000 -0.0921 0.000 -0.0894 0.000 -0.0871                   55-59
0.002 -0.0815 0.002 -0.0795 0.002 -0.0781 0.002 -0.0752                   60-64
0.000 -0.1211 0.000 -0.1174 0.000 -0.1170 0.000 -0.1117                   65-69
0.000 -0.1855 0.000 -0.1831 0.000 -0.1783 0.000 -0.1736                   70-74
0.000 -0.2300 0.000 -0.2232 0.000 -0.2236 0.000 -0.2135                   75-79
0.000 -0.3258 0.000 -0.3204 0.000 -0.3161 0.000 -0.3075                   80-84
0.000 -0.4595 0.000 -0.4515 0.000 -0.4563 0.000 -0.4454                   85-89
0.002 -0.3828 0.002 -0.3757 0.003 -0.3679 0.004 -0.3555                   90+
0.037 -0.0430 0.028 -0.0438 0.028 -0.0442 0.018 -0.0451 Edn: Less than gr. 11
– – – – – – – –         Grade 11 or more
0.759 0.0061 0.738 0.0064 0.770 0.0056 0.763 0.0055         Some postsec.
0.020 0.0518 0.017 0.0507 0.015 0.0513 0.015 0.0488         Univ. degree
0.014 -0.1233 0.013 -0.1199 0.015 -0.1193 0.014 -0.1143 Became non-married
Environmental characteristics
0.041 -0.0372 0.042 -0.0356 0.019 -0.0349 0.027 -0.0307 Rural/urban
0.078 0.0447 0.026 0.0492 Province: NF
0.853 -0.0060 0.839 -0.0061                 PEI
0.460 -0.0202 0.538 -0.0152                 NS
0.198 0.0300 0.080 0.0357                 NB
0.962 -0.0010 0.921 -0.0018                 QC
– – – –                 ON
0.259 0.0277 0.211 0.0292                 MB
0.334 0.0223 0.270 0.0234                 SK
0.644 0.0102 0.578 0.0119                 AB
0.053 0.0398 0.039 0.0406                 BC
0.303 0.0173 0.258 0.0179 Area: Income
0.061 0.0318 0.048 0.0312          Poverty
0.045 -0.0275 0.021 -0.0303          Density
0.469 0.0111 0.559 0.0087          Education
0.499 0.0110 0.242 0.0156          Immigration
No. of observations
Pseudo R2Model 4 Model 3 Model 2 Model 1
6823 6823 6823 6823
0.0824 0.0805 0.0789 0.0768
Table 2.  Probit Regression Models of Health Transition Probabilities: Females
Independent
p-value DP p-value DP p-value DP p-value DP Variable
Individual characteristics
– – – – – – – – Income quartile: 1
0.192 0.0204 0.213 0.0182 0.152 0.0237 0.187 0.0202                           2
0.001 0.0490 0.002 0.0444 0.001 0.0554 0.001 0.0486                           3
0.000 0.0689 0.000 0.0623 0.000 0.0779 0.000 0.0681                           4
– – – – – – – – Age group: 50-54
0.002 -0.0750 0.002 -0.0714 0.002 -0.0771 0.002 -0.0730                   55-59
0.030 -0.0506 0.032 -0.0472 0.029 -0.0540 0.031 -0.0500                   60-64
0.000 -0.1019 0.000 -0.0961 0.000 -0.1060 0.000 -0.0997                   65-69
0.000 -0.0904 0.000 -0.0872 0.000 -0.0937 0.000 -0.0904                   70-74
0.000 -0.2018 0.000 -0.1910 0.000 -0.2079 0.000 -0.1970                   75-79
0.000 -0.2631 0.000 -0.2504 0.000 -0.2715 0.000 -0.2579                   80-84
0.000 -0.3750 0.000 -0.3651 0.000 -0.3822 0.000 -0.3721                   85-89
0.000 -0.4760 0.000 -0.4640 0.000 -0.4762 0.000 -0.4644                   90+
0.001 -0.0593 0.001 -0.0581 0.000 -0.0662 0.000 -0.0620 Edn: Less than gr. 11
– – – – – – – –         Grade 11 or more
0.276 0.0188 0.246 0.0187 0.238 0.0215 0.206 0.0213         Some postsec.
0.004 0.0782 0.004 0.0727 0.002 0.0866 0.003 0.0793         Univ. degree
0.891 -0.0051 0.892 -0.0047 0.861 -0.0068 0.868 -0.0060 Became non-married
Environmental characteristics
0.638 0.0076 0.605 0.0078 0.565 -0.0085 0.881 -0.0020 Rural/urban
0.074 0.0429 0.017 0.0549 Province: NF
0.096 0.0494 0.021 0.0686                 PEI
0.432 0.0189 0.128 0.0348                 NS
0.574 -0.0136 0.853 0.0042                 NB
0.588 0.0096 0.252 0.0194                 QC
– – – –                 ON
0.292 0.0236 0.204 0.0296                 MB
0.144 0.0312 0.030 0.0451                 SK
0.068 0.0367 0.051 0.0413                 AB
0.074 0.0345 0.110 0.0328                 BC
0.266 0.0169 0.210 0.0174 Area: Income
0.371 -0.0135 0.391 -0.0118          Poverty
0.203 0.0189 0.281 0.0148          Density
0.029 0.0296 0.033 0.0268          Education
0.047 -0.0318 0.025 -0.0294          Immigration
No. of observations
Pseudo R2
Note: See note to Table 1.to zero. See also note to Table 1.
Note: All tests use the null hypothesis that the coefficient or coefficients involved are equal
Table 3.  p-values for Hypothesis Tests Based on Model 4
Females Males
≤ 0.001 ≤ 0.001 Income categories
≤ 0.001 ≤ 0.001 Age categories
≤ 0.001 ≤ 0.001 Education categories
0.891 0.014 Became non-married
0.012 0.014 Environmental characteristics (all)
0.638 0.041           Rural/urban
0.178 0.219           Province
0.010 0.094           Area characteristicsAPPENDIX TABLES
Table A1.  Weighted Samples Frequencies for Population 50 and Over: Health Status
1998 1997 1996      Health Status Sex
20.56 23.29 24.54      Excellent Male
35.70 35.02 39.78      Very good
28.67 28.66 35.68      Good
9.59 9.22 –      Fair
2.71 2.59 –      Poor
0.42 0.25 –      Institutionalized
2.35 0.97 –      Deceased
100.00 100.00 100.00      Total
16.69 17.25 20.40      Excellent Female
37.04 36.51 40.13      Very good
30.72 32.23 39.48      Good
9.97 10.37 –      Fair
2.82 2.45 –      Poor
0.78 0.29 –      Institutionalized
1.98 0.90 –      Deceased
100.00 100.00 100.00      TotalPercentage of sample
shown in this table.
Note: Income variables used in the study are in the form of quartile groups and are thus not
Table A2.  Weighted Sample Frequencies for Population 50 and Over: Other Variables
Female Male Variable
77.61 78.63 Continuing good health
21.95 25.90 Age Group: 50-54
16.53 19.05                      55-59
13.97 15.52                      60-64
14.39 15.20                      65-69
14.47 11.49                      70-74
9.56 6.73                      75-79
5.81 4.06                      80-84
2.52 1.38                      85-89
0.80 0.67                      90+
38.63 36.67 Education: Less than grade 11
21.98 16.98                    Grade 11 or more
31.96 32.13                    Some postsecondary
7.42 14.22                    University degree
3.08 1.98 Became Non-married
11.30 12.43 Rural/Urban
1.89 1.94 Province: NF
0.45 0.45                  PEI
3.08 3.03                  NS
2.56 2.67                  NB
27.57 26.95                  QC
36.95 36.73                  ON
3.55 3.48                  MB
3.16 2.97                  SK
7.67 8.16                  AB
13.12 13.62                  BC
38.20 37.79 Area: Income
19.51 22.35           Poverty
34.02 36.96           Density
54.93 56.38           Education
54.30 52.37           ImmigrationFemales Males
6812 5809
0.2785 0.2191
robust Huber/White/sandwich estimator for variance is used in all tests.  Variables are defined in the text.
Note: A p-value corresponds to a two-tailed test of the null hypothesis that the coefficient is zero.  The
Table A3.     OLS Regressions for ln(Y)
Independent
p-value Coefficient p-value Coefficient Variable
0.000 -4.4459 0.352 0.5831 Constant
– – – – Age group: 50-54
0.006 -0.1148 0.016 -0.0825                    55-59
0.000 -0.1867 0.000 -0.1921                    60-64
0.005 -0.0956 0.000 -0.2002                    65-69
0.001 -0.1130 0.000 -0.2502                    70-74
0.000 -0.1564 0.000 -0.2855                    75-79
0.000 -0.2017 0.000 -0.4023                    80-84
0.000 -0.2469 0.000 -0.4172                    85-89
0.006 -0.2198 0.713 -0.0741                    90+
0.000 -0.2561 0.000 -0.1962 Edn: Less than grade 11
– – – –         Grade 11 or more
0.005 0.0758 0.632 0.0141         Some postsecondary
0.000 0.2860 0.000 0.3782         University degree
0.000 -0.3018 0.000 -0.5221 Marital Status: Single
– – – –                         Married
0.000 -0.6573 0.000 -0.3567                         Separated
0.000 -0.4998 0.000 -0.2765                         Divorced
0.000 -0.2803 0.137 -0.0815                         Widowed
– – – – Immigration: Non-immigrant
0.001 -0.4713 0.252 -0.2901                      0-10 yrs. ago
0.000 -0.4418 0.000 -0.5264                      11-14 yrs. ago
0.021 -0.0825 0.036 -0.0599                      15+ yrs. ago
– – – – Location: CMA
0.000 0.1023 0.224 0.0324                 CA
0.000 0.1570 0.038 0.0607                 Other urban
0.000 0.2938 0.002 0.1024                 Rural
0.000 -0.3365 0.000 -0.3175 Province: NF
0.000 -0.1637 0.000 -0.1928                 PEI
0.000 -0.2271 0.000 -0.1903                 NS
0.000 -0.2247 0.000 -0.1831                 NB
0.000 -0.2632 0.000 -0.2716                 QC
– – – –                 ON
0.000 -0.2230 0.000 -0.2333                 MB
0.014 -0.0896 0.002 -0.1354                 SK
0.000 -0.1832 0.000 -0.1857                 AB
0.007 -0.0956 0.011 -0.0973                 BC
0.000 0.5518 0.367 0.0557 ln(LICO)
No. of observations
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